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gUSB^l O^MBfife*. fiC^I^UCnffi. «:^|fi]l'm(g<D 

rom 2 <D*Mli«**«-r*» 2 ©#HiS«*fi£l8 
fl«8E^2©*ffi®««:fl«IEiaiHilCSt?€2M^tUT. «9 
iiRffl*f^AUT2fflS»i:-r*2e<bxei:, » 

s»*fi6XigT?^fi)csnfcm 2 <o^mm»^m^(r>m» 

© 2ffiB«»zaa-r4il»fflS:*}iT*^T, 
flfrtB^ffiBtt^. »:3&ie](rn«s, tt:«ia)(:mfa<^m 1 <9 30 

2mmmzmiMim$^^-ri>m»m^mxmt. 

/m*s©«»iise®ia*^t>-a-ciwffim 1 © 2 ffisttc^ 

m'l^mmmizm-:}^^ 2m.i\:.<otztt>(oKm^±A-ti>2 

ME%2©#ffiii«»$afrE»«i(::scr$, stiE^ffisn 

tzMi:kmmmi:M^i^mmm-v2mifri> 2 flt-fbxst « 

tit«a 6 ] iiFE«s/t^ >2E»xatt. 

&fc-&T. atlEmi©2«iSi»®aJiS©«SS:Sabfc so 



E»<o@ttS&3i:^^. 

IIS*J«8] IlflE««ff2»X8tlKlEffl«/'«^>S! 

ff $ -li-* » 0 jg L *}T»Ji3|X8 ^= »C <i A ^) C i «:» 

89E^<iii«©x>;/v'£jEi«SENiM»cS-:?V>T. /X 
7^1-5' n. m*^n-€'mfi-r-S/^5/-3'»«X8 

S9E^<fiP«*«t:3&lP]tCn<6. «l:*l6jt'mftrami ©2 

StEmi©2MP»*. 8E;^l*]lCN/nlS. «i:^|fiJtrM 
/mm©l!l»iii*©*a*-^*3-a-^tSEm 1 ® 2 

iaai&^^b/tm 2 co 2 mmmtz^»ti>mm/'^^ >^ 
«x8 1 ««^t-5 c t ***a t-r *H««as:*s. 

^E*«>c#l:tn«. WEN. M»r^*LTffl?*WtC:*:#< 
n t5EA7Pl-:J'n. mli, MEX-;/-:^ 

s c t t ■r«>i«*3S 9 »cEtt©a«ffl3i:* 
ft. 

[§8^3^12] MEfl«S^IAX8(t. 
«trE^ffiS«©8:'<;aKffi^fi'J'aiSffi^'ti^UlT«ll:^ 

<l/«'JNfflMmx8t, 

ME«ai^En^S;*cj8ft«i<!:S/h«Sfiitr5-:^€, 2® 

it<D^it><owm^^Ati2mit«tit±^xmt. 
©m 2 (D#<i@«$^e£-r 2 ©^miitt^^X8 

1ltlE%2©#«iB»$:t(rEH«8lcS'Cf$. tdE^tttdtl 

2 fitYbT 2. 2 ffl^bXg t =& 
18^.-5 C t *4*atr-&IS*3a 9 lCE«<DB{fe5a31:5 
ft. 

[iS*^ 1 3 ] fitJEiaS/'^^ >^^X8tt. 

m 2 © 2 mmmzz»-n z. t i:^mt-t^n^^ 9 tc 
E«®ii«fflS:&ft. 

;i t *i*ai:-r 9 \ztim.<Dmmmm-^m. 
m^m 1 5 ] fl(fEis*3S 6 »cEe©B«ffls:*ft© 
sxa*. ttiEm:£®#<iH»±<*ic^iiTSsojEusi 
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IIII«^16] #<iii«i&aE:;5i6]icN*&. «:*ifi]CM 

/m«©1g»HSI©ffl*-&*3-itTSf|Em 1 O 2 

Ufc^ 2 © 2 ffi[il«»cXlfe-r •5«IS>''^^ >^ 

^#ttntf, MEN. MICj*bTfflMWtC:^^<-tn-f 

C ^€^4$»^:r-&ni^39 1 6 tcEtt(7)Slttffl9:^«^. 

[111:*^ 1 9 ] «tfE«f«SS:^Iffi«. 

«(lE»ai^n^S;*:«Sffl^;fi'h«SfiHc«^#. 2ffl 

«dEm2(D^Mgi«$MEHffi(cS-:5#. ttiE^ffi^n 

2 «^fr* 2 fflftxa t * 

[ii*]®2 03 ttiEiiS>''^3'>s:«ix««, 

ttiEmiro2ffliS«©iaSl©iaS€:^^bfe 
^2®2filB«»Cgjfe-r-5Ci:*#ai:r«)lt*ai 6 

(:Ett<^Bi»jias:^«£. 

mam. 2 2 ] stiEai^iB 1 3 (rEtE(9B«»^s:^i£ 

ro#XS*, MEm^©^<Sa«^f*lc:PV^TglOiIb 
*f7$-& -5 ti OilLllfTWWIXg*^ 6. d t 

^^fStr^ai*]^ 1 6 icE«EOB««i3i:&}i. 

t5E^ 1 0 2 MHift^T^-r+fSC «!:•?, 3B2©2fflB« 



*^m:£ro43EiWJt<OX SUEm 2 CD 2 fail 

t5E*ffi®«*<m«©^ie£t±ox 

lltfE^ 3 O 2 ffiBtt«:]i^r-&3«7X€ 

10 M/fi/jNfiieitiiXgt, 

CDS 2 (D^MBtt^^lK-r 2 <0#ffiBift^^XS 
«trEm2(D#ffiB«$l}frEHffl>cS'::^$. AQE^^ffi^ti 

«A..5j:t*^iRfr-sii»«3e2 3 jcEttwH««ia:* 

C t stasia: -r-SiS*:* 2 O >CE«<^>iii«ffl3S:&ft. 
[M^qi 2 6 1 M^39 2 5 (;:Ett(^jiiiftffi3i:&j£o# 

$-a-.sa»3)ibSifT*JWxs€:S e-icffiA-sc: t £!tta 

[W*^2 7] t9Ex-;/v«. ltiE#Miiitfet::mS<D 

X v'^ai 7 ;i':5' Srf^ffl $ ■a-'S) d t J; t) T# e>n«. 

d i €:#IS<!:r-5ill*3S 9 2 3 ©l^t^n 

30 AMcEIKOBtt^S:^^. 

gtE^l ®2fiiiH«i&. «l[;5fpHCN/'nfg. «i:5[PjtCM 
/mfgoa»il^®iffi*--&*5-t*-CfitES 1 05 2 

aflES^SL-fcas 2 © 2 fflH«»ca»-r >a 

(m^^ 2 9 ] gf)E^«S^»^l!^(^. 
40 lltE#Mil«©fi:^«Mffia:fi/h«fttt«t^^til-r««:^ 

(OS 2 <!D#ffiB«$^fie-r-6S 2 n^mm±A^m 

fl3E%2©^ffiBlft$etrEHffi(wSt5$. stfE«im^n 
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af:i&(6]tCN/nfi. gl:35lR]JCM/mf60lS»®»«>ffl* 

m 2 2 M®«ics:j*-r 4 z. t. ft -SIS** 2 s 

«9EfrlE®*«a»^(*lcoi»TJ««3iIU 10 

^Ifr $ ^> » 0 il L llfT»J?l¥^© €: S e. ^ 4 r t S: 
4$»£:-r-&R^93 1 (CEiS<Defftj!&31SB. 

S(IC»10 2fll®«*, fi!:*|pl»CN/n«. «*I»]»CM 20 
aiffi^^^Litm 2 CD 2 filil«lCS«r >S! 

-E-n-t*n»;£$n-5 d t tr-&ss*5i 3 3 icE« 
s. 

[»*:^ 3 6 } fi5E«?«KS!«#iS:tt. 

t3E^2©^ffiE«*fitlEHM»cS-:5#. StlESiai^n 40 
B. 

tW*« 3 7 ) fIE«aE/'<:? >3C«#a«. 

StE^l W2Mli«roii5iSto«SS-«3Sbfc 
m2©2{i®«lCSSSr4C:i€:!|ti5<i:r«)W*3S3 3 

\zt&«i<Dm»mmmm. 



Zt^<^WLtti>m^J^3 3 tcEStcOB^ffiSSB. 
[gf «^ 3 9 ] SllEffi^9 3 0 (CEIK<Oil<eS!l31SS 

CDS#@:«'. MEmS«^MP»±f*«C':?i'»T»'3jiL 
^fr^-fr -5 ti 0 ii UHfrSiJSI^aS: $ e> tCffl A -5 c: t S: 
!Sa<h-r-&W«3S3 8»CEit®S«ffiS$SB. 

(SO 2<i®»»cS«|-r'5B»ffiSilB-Cfe-DT. 
fidE#Mffi«6<0iSSO5>:M<hS/>iiOSC ^ItlEN ^ 

mizmmm^mnmmm^im^^t. 

WEfBl 0 2fflli«*. 8t:S|6)t;:N/n«, «:&|6]»ZM 
/ml&WlS»H3RO*fi«--&*P-&TttlEm l<0 2 ffiil^O 

«s^a^u;tS5 2 (D 2 <iB«»c^ift-r •sfliffi/'^^ >s: 

ngt)£Sn4;ia:Sr!t#ai:-r-5if*JS4 0 lcEStOil» 
^SS^B. 

119*^42] ttlE/'^7;<-^n. mf*. StESCO 

d^$4$IS&-r4gll^^4 0 (rEKOBttjfiilSB. 

Cii*^ 4 3 ] S(lES¥«ff SSi#S«. 
AtlE#'11iS«lKOS>;iSSM ^Sk/hiSftffi ^^Ul-r -S) 

fflEI»miS!n:^l3:^ttSB^A/hBa[«i>wS-::f$. 2B 

(Djg 2 0!>^iiBtt«r^eeT-&m 2 «>^BSitt^fi£#@; 
t. 

flflEm2 0#ffiHie«:Sf)EMMIcS-::5#. gtE^tU^n 
feS;k:«S(l ta/h«KBT? 2 fitfl:r * 2 «(b^g t * 
fil>L<& ;i 1 41*ai:-r SW^gi 4 0 »c:E«©B««i31« 
B. 

tlll:*^ 4 4 ] SaEaS/^:? >S^¥®t3:. 

MEmi ©2ffiil«©liSI©i9SS:a^Ufc 
»2<0 2MB»»ca»-r4C:t*4*ai:-r«)iB*:54 0 
(CEttOiSiftfflJlS^B. 

m^D--(X<o'y-i>\''^mmzis}K)tii^nftmi»-v$>i> 
m^m 4 6 ] «t[Eni^« 1 3 icE«©B«fflSiiB 

©*^S«r, flDEm5£©#fiiH«±{*ftOtiT*iOjiL 

if#fai:-r'5iii*«4 0 jzEiioiittiaa^B. 

ffi<D 2ffi®{ftlCSS|-r-51j«S[lSSaT&oT, 
ttE^(iBt6S:aE:Sl»]»CNffi, «:^lS)»CMfS©^ 1 O 2 
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«tlfB«jm$*afcS:*:»Sfil<hS/hi«S{l»cS-::J#. 2ffi 
«trKm2(0^MBi«&A<fBBHM(cS-=r$. eir85«^m$ti 

ctS'#ai:-r?)W*^4 7 icEe(Ds«j[iss«. 
5 0 3 nm^ 4 9 \z^m.<om»mmmm.(D'St 

$ i* ^ t« 0 ii LSIfrftUIS^S * $ e icffl A 5 d i 
^-r«lt^:S4 9 (zettCDBi«jQS$lfll. 

X >;/ v^ai 7 ;U:5' €rf^ffl $ -e- -5 C t IC J: T» 
Ci«:»#eii-r-5lf*:®3 3 fe-&t»«M*:S4 7©(,»-ry 

T, 

isiicMf&<D2ffiB«»ca:tjir*, =i>tri-^'tt*flio 

tSi2*fflli<ft«:. Wi:^mznm, «;&|6]»Cin^S(JDm 1 O 

/mfi®a»:a*©ffl*#-*D-e-TS(rEm i ® 2 UBitc^D 

ms.^^^\.tzw.2<o2mm»\z%^-ti>. Z3>\:^- 



ttK*«ISi«©x-;/>'43ei80f5Ni:MtcS^ViT, 

«lfi2:S^Lfcm2©2ffi®«»cS:«t--5. n>tf:i- 
tt*ll 0 BJ«I>S: y a 5 A 3 - F ^19: t 4 r t 

T. 

l^i]^cMfgro2MH*fe^c^»r^. r3>t:3.-^K*-«[0 

> t: i - 0 ^fi6nc y o 7 A a - H #18: i: . 
^fl[Btt^»:;&i«](cn«, «t:;&i«]icinfe(oasio2ffiB 

saE»i©2fflii«*, «f:^i6HcN/n«, «:;i&tRi»::M 
as*«^LfeS2©2(a®«ics»-r-5, 3>bri- 

T, 

t6ltCMfg(D2<lil«»C^g|-r*. n>lf i-rJ'Bt^'fllO 

ttrEmi<O2BBB«:7'<1fl£(CJ:0. m2C[)2BB{ft 

SI®ffi*^*5-t*-TtlllE#BSi«©«aS:S^ tfcm 3 © 

«tlE*fiB«**0fSO43iB«±®x>>-:^*-&»«. WE 
m2cD2<iB«*S«?t. tSE#fflH«*^mSO^EJW 
so iOX^y-ySr^Sfittnti. SUES 3 © 2 fflB««'«« 
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[IS*:B 5 6] » 1 <D*ffl®«$:«?^f6]lCN|&. 

m^^m^txftm:kmmmtM^\^mmmzm^^. 2m 
nitdf^2<DS^mmm^^^mm\zm^^ 2miti.x. m 

aSM^«ALT2M®«(h-r^2M<b#®i, 

wia 2 ffift^ST^dc^ ti/s: 2 i ttiiem 2 <d#{s 
m&'^^ x<D^^ > i^oM^mz^om-^tiftmmxih^ 

10 00 1} 30 

(omMs mz. <§:.mmmx^mm<Dmmmmi^2mit'r 
^mmyDmt'tcDmmizmr^o 
10 0 0 2 J 

^mmmmm(0 2mmmizi^mr^:^miiLXs m^t^ 
2MfbL;^ca^o" 1" izu^mmomz^^xm 

[0 0 0 3] C(7);5ftT«, @*»7&^4fSD-r-S)fc«)lC. 
l®*©B|IHt*rft±$-&-5fcfttI^liTli'2)fc'itT, 

to 0 0 4] •^<Dv'^±f3i:^i^tLX. x^lfftT^U 



SBTti. " 1" tu^mmi:^^f)'^^mtbx\^^< . i^tD 
[0 0 0 5] ^fc, »m^'^^->mt\tmu^t)^. x^y 

v^B8T(^>4t*. 2&J/2ffl<bfflaT«. USP43553 

3 7\zxm^^tix\.^^^o\z. mmmm<Dinm^^ 
" 1" ttj.^mm^o^K&m^'^x. aa-x/j: 

'»=P-<D;^<I:liX^y^?^f^fiJtr*:*^^•^, USP4 7 4 
2 3 9 QlCTifJg^tlTl^^c^'PtC. LVT^m\^^xm 

[0 0 0 6] ^it. mmn^->^m^*'^n.\^^:f5mx\%. 

[0 0 0 7] 

i^mm^i.^'ot't^wkm^ x^t^x.. ±^^^mx 
^XT\Z7^'ir!KM.ffidt>'oit. ^r, ««ni5'-'>ST 
(on^—>(DmPi:-mx<DBm\ts m9Ln^—>\z^^m 

[0 0 0 8] t^JAtf, AAL/hi£»«SCDil«*JC^I& 

f&miitmm^^^^R^mzrji^^^. ^n^sis; 

(Om^mz" 1" tC;^^®*^, «3»^LUT*ffli.>T 

[0 0 0 9] ^tz. tim<Dii^mx\t. -fp^-i^x^^-v 

tC^bTMTF4#tt (Modulation transfer function) 

xmi^^ti^m^^izn. 3i^A hn>t:a.-i$'^^'^istcw 

mtmm^ti^ZtiZfs.^. r3>h?iL-:5^TAXWJCfP 
fiJc^tl^cS:^, j^®tfe;^i:£Ttix>;/>?H|iEO:^i^;^t^ 

t>^^i-^y:L^yi;<Dftib\z. &mmm^(D&^mmm 
^»^^^t'^•&tsi<x\ti^^=^-(D±cu\^^^mm^(D 

[0 0 10] ^tz. ^vsmcD^ii^xcDmmm^mmiz. 

(Zfc^S^fc*, I3Ah&5. 5[l31jiffWtC*«tCa??f*^*^ 

««J;ttf. 1200dpixi20 
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0dpi 'Vttiti'^mU 1 fefefc 0 2 MO* U >^ 

J: 5 t L/fc«&fc:«, 1200dpixi200dpi 
Tie*;t0 8b i t (DB^mn^XtfLtzm^. SS 

[0011] r ::T0iJx.ti. 75dpiX75dpiT 
A*««a«. 1200dpjX1200dpiA io 

ti(D (1/1 6) X (1/1 6) (ommmx-m^. mm 
WTft-g). z<Dxtim»^ (16x16) mizmmm^ 

SILT, 2ffl^t«l3S*L>tMTm:*T-5>fcttT*^*^ 

[0 0 12) ^mmt. ±^^^5km\z&^x:^^ fifth 
COT, iS:Mmm'vs^mmm»^i^^^-^^tj.<jiyi^<o 
it'D^oi.ftmn(D2mm»^z. t&,z37.h. f^nm-c. » 

[0 0 13] 

Sl(D*fiiS«*«;&rp]*CN«, «*rB)JCMfgOD2M® 

«tc2!glt"'Si®«5[i3i:^^T*^T. fiJlsmio^M® 

mmmx»t^m»mstmxmii^ stis2»2(D*ffl®« 30 

ffl^^t^-^Tmriem 2 2 a 

mmiz^m'r^mm/^^>^mi:mt^mx^. 
[0 0 14] ^rz. m<D^^\t. ^mmvL^m-^fiiizN 
myj\^izMm<D2mmm\z^m^^mmmmyDm'c 

*^T> itllE#Ml®«^. a:&|6)tCnf&. «t:&[p]tcnif& 

1 o 2 fiiiii«tc»«aaj«ir -5>«««2^«ia (t , 

/mfgcDffl»iii*(;)i(fl^^^-ii'TS5l2m 1<D2 mmm<D 
m&^^mi^fzf^ 2<D2 mmm\z^mT ^mm^'^^ >^ 40 

[0 0 15] ^fzs ^i\<D^mt. ^mmm^m:fj\^\zN 
fs, ^:^}i^izMiB(D2mm»iz^mT^m»fsim:^i^T 

^^xg^. titd,^mmm^m:^i^izniBs m:^\^\zm 
mcom i(D2 mmm\zmmm^mT^mmmst^xm 

JCM/nifgcOffiSi:a*<^ffl^^t)itTi1}B5S 1 O 2 ffl® 



[0 0 16] gij<0«§gtd:, *ffl[li«$:«:;5f6]J-N 

fs, si:&r6]fcMfg<D2fiiij«fc^»T^a«sa3i;5ffiT 

»^T, a5te^MIii^O«ftcZ)g:fefi|<i:g/jN<iiDMC<i: 
Sai2N<hMtcS-^liT, yx^^-^n, m^-^n-Ptlft 

«l:&f6]*Cni«<D» 1 2 ffl[i®«lC»«ff 2!SI"r^» 

mm'S^mxm^i. m^mi<D2mmmi:. myDi^izr<sx 
nm. ei:::&f^tcM/mfg(oiig«[iiS(7)ta;«f'&t)-frTiiji5 
mi(D2 mm»(Dmm^wtmLftm 202 

[0 0 1 7] S'JcO^B^t^, ^Mil«^eE^fS]l3N 

ffif. «l:*r^tcMfi&c^)2fiiffl»tc^^r'6i®«ffl3S:;^^T 

mi(D2mmmizmmm^^T^mmm^mxmt. it 

S!Si'rs7'>rifs^iftxg«h, ntB^mmm^. m:^mz 

3<D2 mmmiz^m-r^mm^^ 

^^isbii. mwim2<D2ttm»^mviL. MR^mmm 

2 fiiis«$:«*^"r*»«xs ^m^^. 
CO 0 1 8] ^ft. Wio^m^t. *Mi®«^K:«rf6]tcN 
ft, «:*r6](cMfgo2Mil«^cX«'r^il^^SilST 
*oT, fltrE#fiii®«*, «*rS](cnfg, m^\^izmm 
<Dmi(D2 mmmzmmsmmt^mmm^^^m.^. 

/mftor)ffi»®*c^M^'&*Di^Ttt^Em 1 CO 2ffli®tfec7) 

«s^^jgb;t* 2(0 2 mm^^z^m-t^mmn^ >^ 
[0 0 19] ^ft. ma)^mt. ^Mp«^aE:*fS]tcN 

«, «l:Sffi]tcMfS0D2ffip«tcS!Sir-&iii«ffl3li^ST 

fSco» 1 <D 2 mmmzmmmmmr^mmm^^^m 
t. mmmi<D2mm»^. m:^mizj^ynm. m:^\^ 
^zu/jnm<Dm^mm<Dmp^^tD'{tTttimm i (d 2 mm 
mcomm^nmLtzm 2(02 mmmiz^mt^mmA^^^ 

[0 0 2 0] ^tz. m(D^m\t. ^mmm^m:^\^izi^ 
ft. ^:^\^\zui^(D2mmm\z^mr^mmfSim&m'v 

fg, »:^\^\zmiS(of^i(D2mmm\zmmmmmt^m 

nfg, ^:^i^^zH/mis<Dni^mm(Dm^'^t>'\txtifs, 
mi(D2 mmm(Dmm^^mvtzm 2 2 
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[0 0 2 1 ] ^fz. mco^^it. ^mmm^m:smzN 
is«<^)iss^^3SLfcs 3 o 2 mmmz^mr^mm^^ 

^-^J^tf. WI2^2<^2fflIl«^Sl?^L. MBS^fflil* 
[0 0 2 2] ^/t, %m^mt. Zi>tfzi-5':/Di/^ 

:^ifi]»cN«, «i:5ip]f;:Mfgo2<iii«tcS«ir^. zi> 
tf OL - 0 pJil/j: T'D y ^ A a — H ^® ^ 

^MlS««:. «:*lfi]{Cn«, «:*(^fCmfg(7)SlOD2M 

n^'^Azi-K¥IS:<h> ttflES 1 (D 2 fillip «E:*|pJ- 

TMIsm 1 <D 2 Mil«cD«S^S^ b:^^ 202 

[0 0 2 3] ^fz. %m^mt. Zl'>\i:x-^':fu^^ 
AfiiftT^oT, iii»«i3i$^«Jc::fet>T> *MSi«^*af 

:^f5]{CN«. 8l*f6]trMfScD2Mli«tca!^*r'5. :3 > 

JCnft, «t;&r6]»wmf&<Z)mi6Ci2fflp«JC#P«KSE»-r 

^> m^%\<o2m^^^. m5^\z\^/n^. 

»<7)»S$:S^L^cm2c^2ffliii«IC^tft-r^, Zl>tf 

■So 40 

[0 0 2 4] i^tz. m<r>w^\ts zx>\io.-^-fuif^ 

:^[RitcNf&. «l:&ipjtcM«<^2ffl[iii«ic^«|-r^. n> 
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CLAIMS 



[Claim(s)] 

[Claim 1] The resolution conversion process which is the image-processing approach of 
changing N times in a lengthwise direction and changing the 1st multiple- value image into 
a M times as many binary image as this in a longitudinal direction, increases n times in a 
lengthwise direction and carries out resolution conversion of said 1st multiple-value image 
in a longitudinal direction at the 2nd m times as many multiple-value image as this. The 
image-processing approach characterized by having the concentration pattern conversion 
process of changing said 2nd multiple-value image into the binary image which expressed 
N/n times to the lengthwise direction and expressed the concentration of said 2nd 
multiple-value image in the longitudinal direction in a M/m twice as many combination of 
two or more pixels as this. 

[Claim 2] The maximum / minimum value detection process that said resolution conversion 
process detects said the 1st maximum concentration value and minimum concentration 
value of a multiple-value image, The binary-ized threshold generation process which 
generates the threshold for binary-izing based on said maximum concentration value and 
minimum concentration value which were detected, The 2nd multiple-value image 
generation process which interpolates said multiple-value image, generates N times to a 
lengthwise direction and generates the 2nd M times as many multiple-value image as this 
in a longitudinal direction, A binary chemically- modified [ which makes said 2nd 
multiple-value image binary based on said threshold, assigns said maximum concentration 
value and minimum concentration value which were detected, and uses as a binary image 
said image made binary ] degree, The image-processing approach according to claim 1 
characterized by having the synthetic process which compounds the binary image 
generated to the binary chemically- modified [ said ] degree, and the 2nd multiple- value 
image generated at said 2nd multiple-value image generation process by the 
predetermined allocation ratio. 

[Claim 3] Said multiple- value image is the image-processing approach according to claim 1 
characterized by being the image cut down per window of predetermined size from the 
predetermined multiple-value image. 

[Claim 4] The resolution conversion process which is the image-processing approach of 
changing N times in a lengthwise direction and changing a multiple-value image into a M 
times as many binary image as this in a longitudinal direction, increases n times in a 
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lengthwise direction and carries out resolution conversion of said multiple- value image in 
a longitudinal direction at the 1st m times as many binary image as this, The 
image-processing approach characterized by having the concentration pattern conversion 
process of changing said 1st binary image into the 2nd binary image which expressed N/n 
times to the lengthwise direction and expressed the concentration of said 1st binary image 
in the longitudinal direction in a M/m twice as many combination of two or more pixels as 
this. 

[Claim 5] The maximum / minimum value detection process that said resolution conversion 
process detects the maximum concentration value and the minimum concentration value of 
said multiple-value image, The binary-ized threshold generation process which generates 
the threshold for binary-izing based on said maximum concentration value and minimum 
concentration value which were detected, The 2nd multiple-value image generation 
process which interpolates said multiple-value image, generates N times to a lengthwise 
direction and generates the 2nd M times as many multiple-value image as this in a 
longitudinal direction, The image-processing approach according to claim 4 characterized 
by having a binary chemically-modified [ which makes said 2nd multiple- value image 
binary with said detected maximum concentration value and the minimum concentration 
value based on said threshold ] degree. 

[Claim 6] Said concentration pattern conversion process is the image-processing approach 
according to claim 1 characterized by changing into the 2nd binary image which is two or 
more pixels in M/m twice as many combination as this, and expressed the concentration of 
the pixel of said 1st binary image in N/n times and a longitudinal direction to the 
lengthwise direction. 

[Claim 7] Said multiple-value image is the image-processing approach according to claim 4 
characterized by being the image cut down per window of predetermined size from the 
predetermined multiple-value image. 

[Claim 8] The image-processing approach according to claim 7 characterized by having 
further the repeat execution control process of repeating and performing said resolution 
conversion process and said concentration pattern conversion process about said whole 
predetermined multiple-value image. 

[Claim 9] The parameter decision process of being the image-processing approach of 
changing N times in a lengthwise direction and changing a multiple-value image into a M 
times as many binary image as this in a longitudinal direction, and determining 
Parameters n and m based on the edge inclination of said multiple-value image, and said N 
and M, respectively, The resolution conversion process which increases n times in a 
lengthwise direction and carries out resolution conversion of said multiple- value image in 
a longitudinal direction at the 1st m times as many binary image as this. The 
image-processing approach characterized by having the concentration pattern conversion 
process of changing said 1st binary image into the 2nd binary image which expressed N/n 
times to the lengthwise direction and expressed the concentration of said 1st binary image 
in the longitudinal direction in a M/m twice as many combination of two or more pixels as 
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[Claim 10] Said parameters n and m are the image-processing approaches according to 
claim 9 which will be characterized by what it opts for relatively to said N and M large, 
respectively if said edge inclination is large. 

[Claim 1 1] Said parameters n and m are the image-processing approaches according to 
claim 9 characterized by determining to increase stair-like to the increment direction of 
said edge incUnation. 

[Claim 12] The maximum / minimum value detection process that said resolution 
conversion process detects the maximum concentration value and the minimum 
concentration value of said multiple-value image. The binary-ized threshold generation 
process which generates the threshold for binary-izing based on said maximum 
concentration value and minimum concentration value which were detected, The 2nd 
multiple-value image generation process which interpolates said multiple-value image, 
generates N times to a lengthwise direction and generates the 2nd M times as many 
multiple-value image as this in a longitudinal direction, The image-processing approach 
according to claim 9 characterized by having a binary chemically-modified [ which makes 
said 2nd multiple-value image binary with said detected maximum concentration value 
and the minimum concentration value based on said threshold ] degree. 
[Claim 13] Said concentration pattern conversion process is the image-processing approach 
according to claim 9 characterized by changing into the 2nd binary image which is two or 
more pixels in M/m twice as many combination as this, and expressed the concentration of 
the pixel of said 1st binary image in N/n times and a longitudinal direction to the 
lengthwise direction. 

[Claim 14] Said multiple-value image is the image-processing approach according to claim 
9 characterized by being the image cut down per window of predetermined size from the 
predetermined multiple-value image. 

[Claim 15] The image-processing approach according to claim 14 characterized by having 
further the repeat execution control process of repeating and performing each process of 
said image-processing approach according to claim 6 about said whole predetermined 
multiple-value image. 

[Claim 16] The parameter decision process of being the image-processing approach of 
changing N times in a lengthwise direction and changing a multiple -value image into a M 
times as many binary image as this in a longitudinal direction, and determining 
Parameters n and m based on the difference C of the maximum of the concentration of said 
multiple-value image, and the minimum value, and said N and M, respectively. The 
resolution conversion process which increases n times in a lengthwise direction and carries 
out resolution conversion of the multiple- value image in a longitudinal direction at the 1st 
m times as many binary image as this, The image-processing approach characterized by 
having the concentration pattern conversion process of changing said 1st binary image into 
the 2nd binary image which expressed N/n times to the lengthwise direction and expressed 
the concentration of said 1st binary image in the longitudinal direction in a M/m twice as 
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many combination of two or more pixels as this. 

[Claim 17] Said parameters n and m are the image-processing approaches according to 
claim 16 which will be characterized by what it opts for relatively to said N and M large, 
respectively if said difference C is large. 

[Claim 18] Said parameters n and m are the image-processing approaches according to 
claim 16 characterized by determining to increase stair-like to the increment direction of 
said difference C. 

[Claim 19] The maximum / minimum value detection process that said resolution 
conversion process detects the maximum concentration value and the minimum 
concentration value of said multiple-value image. The binary-ized threshold generation 
process which generates the threshold for binary-izing based on said maximum 
concentration value and minimum concentration value which were detected, The 2nd 
multiple-value image generation process which interpolates said multiple-value image, 
generates N times to a lengthwise direction and generates the 2nd M times as many 
multiple- value image as this in a longitudinal direction, The image-processing approach 
according to claim 16 characterized by having a binary chemically-modified [ which makes 
said 2nd multiple-value image binary with said detected maximum concentration value 
and the minimum concentration value based on said threshold ] degree. 
[Claim 20] Said concentration pattern conversion process is the image-processing approach 
according to claim 16 characterized by changing into the 2nd binary image which is two or 
more pixels in M/m twice as many combination as this, and expressed the concentration of 
the pixel of said 1st binary image in N/n times and a longitudinal direction to the 
lengthwise direction. 

[Claim 21] Said multiple- value image is the image-processing approach according to claim 
16 characterized by being the image cut down per window of predetermined size from the 
predetermined multiple-value image. 

[Claim 22] The image-processing approach according to claim 16 characterized by having 
further the repeat execution control process of repeating and performing each process of 
said image-processing approach according to claim 13 about said whole predetermined 
multiple-value image. 

[Claim 23] The resolution conversion process which is the image-processing approach of 
changing N times in a lengthwise direction and changing a multiple-value image into a M 
times as many binary image as this in a longitudinal direction, increases N times in a 
lengthwise direction and carries out resolution conversion of said multiple-value image in 
a longitudinal direction at the 1st M times as many binary image as this, The dither 
conversion process of changing said 1st binary image into the 2nd binary image with a 
dither method, If the concentration pattern conversion process of changing said 
multiple-value image into the 3rd binary image which expressed N times to the lengthwise 
direction and expressed the concentration of said multiple-value image by one M times the 
combination of two or more pixels of this in the longitudinal direction, and said 
multiple-value image contain the edge beyond predetermined inclination The 



4/24 



Japanese Publication number : 09-130597 A 

image-processing approach characterized by having the selection process which chooses 
said 3rd binary image if said 2nd binary image is chosen and said multiple- value image 
does not contain the edge beyond predetermined inclination. 

[Claim 24] The maximum / minimum value detection process that said resolution 
conversion process detects the maximum concentration value and the minimum 
concentration value of said multiple-value image, The binary-ized threshold generation 
process which generates the threshold for binary-izing based on said maximum 
concentration value and minimum concentration value which were detected, The 2nd 
multiple- value image generation process which interpolates said multiple- value image, 
generates N times to a lengthwise direction and generates the 2nd M times as many 
multiple-value image as this in a longitudinal direction, The image-processing approach 
according to claim 23 characterized by having a binary chemically-modified [ which makes 
said 2nd multiple-value image binary with said detected maximum concentration value 
and the minimum concentration value based on said threshold ] degree. 
[Claim 25] Said multiple-value image is the image-processing approach according to claim 
20 characterized by being the image cut down per window of predetermined size from the 
predetermined multiple-value image. 

[Claim 26] The image-processing approach according to claim 25 characterized by having 
further the repeat execution control process of repeating and performing each process of 
the image-processing approach according to claim 25 about said whole predetermined 
multiple-value image. 

[Claim 27] Said edge is the image-processing approach given in any of claim 9 
characterized by being obtained by making a predetermined edge detection filter act on 
said multiple- value image, or claim 23 they are. 

[Claim 28] The resolution conversion means which is the image processing system which 
changes N times in a lengthwise direction and changes a multiple-value image into a M 
times as many binary image as this in a longitudinal direction, increases n times in a 
lengthwise direction and carries out resolution conversion of said multiple-value image in 
a longitudinal direction at the 1st m times as many binary image as this. The image 
processing system characterized by having a concentration pattern conversion means to 
change said 1st binary image into the 2nd binary image which expressed N/n times to the 
lengthwise direction and expressed the concentration of said 1st binary image in the 
longitudinal direction in a M/m twice as many combination of two or more pixels as this. 
[Claim 29] The maximum / a minimum value detection means by which said resolution 
conversion means detects the maximum concentration value and the minimum 
concentration value of said multiple-value image, A binary-ized threshold generation 
means to generate the threshold for binary-izing based on said maximum concentration 
value and minimum concentration value which were detected. The 2nd multiple- value 
image generation means which interpolates said multiple-value image, generates N times 
to a lengthwise direction and generates the 2nd M times as many multiple-value image as 
this in a longitudinal direction. The image processing system according to claim 28 
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characterized by having a binary-ized means to make said 2nd multiple-value image 
binary with said detected maximum concentration value and the minimum concentration 
value based on said threshold. 

[Claim 30] Said concentration pattern conversion means is an image processing system 
according to claim 28 characterized by changing into the 2nd binary image which is two or 
more pixels in M/m twice as many combination as this, and expressed the concentration of 
the pixel of said 1st binary image in N/n times and a longitudinal direction to the 
lengthwise direction. 

[Claim 31] Said multiple- value image is an image processing system according to claim 28 
characterized by being the image cut down per window of predetermined size from the 
predetermined multiple-value image. 

[Claim 32] The image processing system according to claim 31 characterized by having 
further a repeat execution control means to repeat and perform said resolution conversion 
means and said concentration pattern conversion means about said whole predetermined 
multiple- value image. 

[Claim 33] A parameter decision means to be the image processing system which changes 
N times in a lengthwise direction and changes a multiple-v€due image into a M times as 
many binary image as this in a longitudinal direction, and to determine Parameters n and 
m based on the edge inclination of said multiple-value image, and said N and M, 
respectively, The resolution conversion means which increases n times in a lengthwise 
direction and carries out resolution conversion of said multiple- value image in a 
longitudinal direction at the 1st m times as many binary image as this. The image 
processing system characterized by having a concentration pattern conversion means to 
change said 1st binary image into the 2nd binary image which expressed N/n times to the 
lengthwise direction and expressed the concentration of said 1st binary image in the 
longitudinal direction in a M/m twice as many combination of two or more pixels as this. 
[Claim 34] Said parameters n and m are image processing systems according to claim 33 
which will be characterized by what it opts for relatively to said N and M large, 
respectively if said edge incUnation is large. 

[Claim 35] Said parameters n and m are image processing systems according to claim 33 
characterized by determining to increase stair-Uke to the increment direction of said edge 
inclination. 

[Claim 36] The maximum / a minimum value detection means by which said resolution 
conversion means detects the maximum concentration value and the minimum 
concentration value of said multiple-value image, A binary-ized threshold generation 
means to generate the threshold for binary-izing based on said maximum concentration 
value and minimum concentration value which were detected, The 2nd multiple- value 
image generation means which interpolates said multiple-value image, generates N times 
to a lengthwise direction and generates the 2nd M times as many multiple-value image as 
this in a longitudinal direction, The image processing system according to claim 33 
characterized by having a binary-ized means to make said 2nd multiple-value image 
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binary with said detected maximum concentration value and the minimum concentration 
value based on said threshold. 

[Claim 37] Said concentration pattern conversion means is an image processing system 
according to claim 33 characterized by changing into the 2nd binary image which is two or 
more pixels in M/m twice as many combination as this, and expressed the concentration of 
the pixel of said 1st binary image in N/n times and a longitudinal direction to the 
lengthwise direction. 

[Claim 38] Said multiple- value image is an image processing system according to claim 33 
characterized by being the image cut down per window of predetermined size from the 
predetermined multiple-value image. 

[Claim 39] The image processing system according to claim 38 characterized by having 
further a repeat execution control means to repeat and perform each means of said image 
processing system according to claim 30 about said whole predetermined multiple-value 

image. 

[Claim 40] A parameter decision means to be the image processing system which changes 
N times in a lengthwise direction and changes a multiple- value image into a M times as 
many binary image as this in a longitudinal direction, and to determine Parameters n and 
m based on the difference C of the maximum of the concentration of said multiple-value 
image, and the minimum value, and said N and M, respectively, The resolution conversion 
means which increases n times in a lengthwise direction and carries out resolution 
conversion of the multiple-value image in a longitudinal direction at the 1st m times as 
many binary image as this, The image processing system characterized by having a 
concentration pattern conversion means to change said 1st binary image into the 2nd 
binary image which expressed N/n times to the lengthwise direction and expressed the 
concentration of said 1st binary image in the longitudinal direction in a M/m twice as many 
combination of two or more pixels as this. 

[Claim 41] Said parameters n and m are image processing systems according to claim 40 
which will be characterized by what it opts for relatively to said N and M large, 
respectively if said difference C is large. 

[Claim 42] Said parameters n and m are image processing systems according to claim 40 
characterized by determining to increase stair-like to the increment direction of said 
difference C. 

[Claim 43] The maximum / a minimum value detection means by which said resolution 
conversion means detects the maximum concentration value and the minimum 
concentration value of said multiple-value image, A binary-ized threshold generation 
means to generate the threshold for binary-izing based on said maximum concentration 
value and minimum concentration value which were detected, The 2nd multiple-value 
image generation means which interpolates said multiple-value image, generates N times 
to a lengthwise direction and generates the 2nd M times as many multiple-value image as 
this in a longitudinal direction, The image processing system according to claim 40 
characterized by having a binary-ized means to make said 2nd multiple-value image 



7/24 



Japanese Publication number : 09-130597 A 

binary with said detected maximum concentration value and the minimum concentration 
value based on said threshold. 

[Claim 44] Said concentration pattern conversion means is an image processing system 
according to claim 40 characterized by changing into the 2nd binary image which is two or 
more pixels in M/m twice as many combination as this, and expressed the concentration of 
the pixel of said 1st binary image in N/n times and a longitudinal direction to the 
lengthwise direction. 

[Claim 45] Said multiple-value image is an image processing system according to claim 40 
characterized by being the image cut down per window of predetermined size from the 
predetermined multiple-value image. 

[Claim 46] The image processing system according to claim 40 characterized by having 
further a repeat execution control means to repeat and perform each means of said image 
processing system according to claim 13 about said whole predetermined multiple- value 
image. 

[Claim 47] The resolution conversion means which is the image processing system which 
changes N times in a lengthwise direction and changes a multiple-value image into a M 
times as many binary image as this in a longitudinal direction, increases N times in a 
lengthwise direction and carries out resolution conversion of said multiple-value image in 
a longitudinal direction at the 1st M times as many binary image as this, A dither 
conversion means to change said 1st binary image into the 2nd binary image with a dither 
method. If a concentration pattern conversion means to change said multiple- value image 
into the 3rd binary image which expressed N times to the lengthwise direction and 
expressed the concentration of said multiple-value image by one M times the combination 
of two or more pixels of this in the longitudinal direction, and said multiple-value image 
contain the edge beyond predetermined inclination The image processing system 
characterized by having a selection means to choose said 3rd binary image if said 2nd 
binary image is chosen and said multiple-value image does not contain the edge beyond 
predetermined inclination. 

[Claim 48] The maximum / a minimum value detection means by which said resolution 
conversion means detects the maximum concentration value and the minimum 
concentration value of said multiple-value image, A binary-ized threshold generation 
means to generate the threshold for binary-izing based on said maximum concentration 
value and minimum concentration value which were detected. The 2nd multiple-value 
image generation means which interpolates said multiple-value image, generates N times 
to a lengthwise direction and generates the 2nd M times as many multiple-value image as 
this in a longitudinal direction, The image processing system according to claim 47 
characterized by having a binary-ized means to make said 2nd multiple-value image 
binary with said detected maximum concentration value and the minimum concentration 
value based on said threshold. 

[Claim 49] Said multiple- value image is an image processing system according to claim 47 
characterized by being the image cut down per window of predetermined size from the 
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predetermined multiple-value image. 

[Claim 50] The image processing system according to claim 49 characterized by having 
further a repeat execution control means to repeat and perform each means of an image 
processing system according to claim 49 about said whole predetermined multiple-value 

image. 

[Claim 51] Said edge is an image processing system given in any of claim 33 characterized 
by being obtained by making a predetermined edge detection filter act on said 
multiple-value image, or claim 47 they are. 

[Claim 52] It is a computer program product and sets to an image processing system. A 
multiple-value image to a lengthwise direction N times, A longitudinal direction is 
equipped with the medium which has a program code means in which computer reading is 
possible to change into a M times as many binary image as this. Said computer program 
product The program code means which increases n times in a lengthwise direction and 
carries out resolution conversion of said multiple-value image in a longitudinal direction at 
the 1st m times as many binary image as this and in which computer reading is possible, It 
is characterized by having a program code means in which computer reading is possible to 
change said 1st binary image into the 2nd binary image which expressed N/n times to the 
lengthwise direction and expressed the concentration of said 1st binary image in the 
longitudinal direction in a M/m twice as many combination of two or more pixels as this. 
[Claim 53] It is a computer program product and sets to an image processing system. A 
multiple-value image to a lengthwise direction N times, A longitudinal direction is 
equipped with the medium which has a program code means in which computer reading is 
possible to change into a M times as many binary image as this. Said computer program 
product A program code means in which computer reading is possible to determine 
Parameters n and m based on the edge inclination of said multiple- value image, and said N 
and M, respectively, The program code means which increases n times in a lengthwise 
direction and carries out resolution conversion of said multiple-value image in a 
longitudinal direction at the 1st m times as many binary image as this and in which 
computer reading is possible, It is characterized by having a program code means in which 
computer reading is possible to change said 1st binary image into the 2nd binary image 
which expressed N/n times to the lengthwise direction and expressed the concentration of 
said 1st binary image in the longitudinal direction in a M/m twice as many combination of 
two or more pixels as this. 

[Claim 54] It is a computer program product and sets to an image processing system. A 
multiple-value image to a lengthwise direction N times, A longitudinal direction is 
equipped with the medium which has a program code means in which computer reading is 
possible to change into a M times as many binary image as this. Said computer program 
product A program code means in which computer reading is possible to determine 
Parameters n and m based on the difference C of the maximum of the concentration of said 
multiple-value image, and the minimum value, and said N and M, respectively, The 
program code means which increases n times in a lengthwise direction and carries out 
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resolution conversion of the multiple- value image in a longitudinal direction at the 1st m 
times as many binary image as this and in which computer reading is possible. It is 
characterized hy having a program code means in which computer reading is possible to 
change said 1st binary image into the 2nd binary image which expressed N/n times to the 
lengthwise direction and expressed the concentration of said 1st binary image in the 
longitudinal direction in a M/m twice as many combination of two or more pixels as this. 
[Claim 55] It is a computer program product and sets to an image processing system. A 
multiple-value image to a lengthwise direction N times, A longitudinal direction is 
equipped with the medium which has a program code means in which computer reading is 
possible to change into a M times as many binary image as this. Said computer program 
product The program code means which increases N times in a lengthwise direction and 
carries out resolution conversion of said multiple-value image in a longitudinal direction at 
the 1st M times as many binary image as this and in which computer reading is possible, 
and said 1st binary image with a dither method A program code means in which computer 
reading is possible to change into the 2nd binary image, A program code means in which 
computer reading is possible to change said multiple- value image into the 3rd binary 
image which expressed N times to the lengthwise direction and expressed the 
concentration of said multiple -value image by one M times the combination of two or more 
pixels of this in the longitudinal direction, If said multiple-value image contains the edge 
beyond predetermined inclination, said 2nd binary image is chosen and said 
multiple-value image does not contain the edge beyond predetermined inclination, it is 
characterized by having a program code means in which computer reading is possible to 
choose said 3rd binary image. 

[Claim 56] The resolution conversion means which is the image processing system which 
changes N times in a lengthwise direction and changes the 1st multiple- value image into a 
M times as many binary image as this in a longitudinal direction, increases n times in a 
lengthwise direction and carries out resolution conversion of said 1st multiple-value image 
in a longitudinal direction at the 2nd m times as many multiple-value image as this, The 
image processing system characterized by having a concentration pattern conversion 
means to change said 2nd multiple-value image into the binary image which expressed N/n 
times to the lengthwise direction and expressed the concentration of said 2nd 
multiple-value image in the longitudinal direction in a M/m twice as many combination of 
two or more pixels as this. 

[Claim 57] The maximum / a minimum value detection means by which said resolution 
conversion means detects said the 1st maximum concentration value and minimum 
concentration value of a multiple-value image, A binary-ized threshold generation means 
to generate the threshold for binary-izing based on said maximum concentration value and 
minimum concentration value which were detected, The 2nd multiple-value image 
generation means which interpolates said multiple- value image, generates N times to a 
lengthwise direction and generates the 2nd M times as many multiple-value image as this 
in a longitudinal direction, The binary-ized means which makes said 2nd multiple-value ^ 
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image binary based on said threshold, assigns said maximum concentration value and 
minimum concentration value which were detected, and uses as a binary image said image 
made binary. The image processing system according to claim 56 characterized by having a 
synthetic means to compound the binary image generated with said binary-ized means, 
and the 2nd multiple- value image generated with said 2nd multiple- value image 
generation means by the predetermined allocation ratio. 

[Claim 58] Said multiple-value image is an image processing system according to claim 56 
characterized by being the image cut down per window of predetermined size from the 
predetermined multiple- value image. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image-processing approach, the 
equipment and the art which makes image information of many gradation binary with a 
low resolution especially, and its equipment. 
[0002] 

[Description of the Prior Art] Various approaches are proposed as an approach of 
conventionally changing into the binary information on high resolving information the 
multi-gradation information on low resolving that it inputted. The approach of expressing 
gradation in a predetermined field with the number of the pixels set to "1" at the time of 
making binary 1 -pixel gradation information that it is called a concentration pattern 
method and inputted is the most common. 

[0003] By this approach, since the number of pixels increases, image size becomes large 
and different output resolution from input resolution can be realized. However, by this 
approach, actual definition does not necessarily improve only by using two or more pixels 
in order to raise 1 -pixel gradation nature. Then, this concentration pattern method was 
improved and the proposal which is going to raise definition has been made more in 
ancient times. 

[0004] Among those, as main approaches, there are an approach used with the dither 
method and the approach of changing the conversion pattern to a concentration pattern 
accommodative similarly. For example, by the flat part, using the so-called concentration 
type in which the pixel used as "1" is buried from the center of pattern, in the edge section, 
in order to raise definition, there is the approach using the so-called distributed process 
input output equipment pattern of scattering the pixel used as "1" and arranging etc. 
[0005] Moreover, there are an approach of creating the edge which is made to arrange well 
the pixel set to "1" from the information on a contiguity pixel, and does not have a smooth 
jaggy, and the approach of setting up using LUT so that the condition of a contiguity pixel 
to a slash etc. may become smooth as proposed USP4742399 as it is proposed by 
USP4355337 in expansion in the edge section, and binary-ized processing, although it 
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differs from a concentration pattern method. 

[0006] Moreover, after carrying out resolution conversion by a certain approach by the 
approach of not using a concentration pattern, with the information on many gradation, 
the method of performing false halftone processings of twice, such as not being 
accompanied by expansion processing of a dither method, an error diffusion method, etc., is 
common. 
[0007] 

[Problem(s) to be Solved by the Invention] However, there was a. fault shown below in the 
above-mentioned conventional example. First, the purpose in the ecad of the pattern in a 
concentration pattern method is a thing to save loss of the information produced when the 
submatrix in the time of the false halftone processing by the concentration pattern is used, 
and its definition does not improve at all from the information from the first on low 
resolving. 

[0008] For example, even if a slash is in the inputted image of a low resolution, by this 
approach, creation of a slash without a jaggy cannot be desired with high resolution. 
Although gradation natiire and definition become rebellion conditions when a submatrix is 
used, this is changed accommodative. Moreover, although it is the approach of arranging 
well the pixel set to "1" based on the value in the low resolution mentioned above using an 
operation or LUT, it will become the image with which all the smooth edges that a natural 
image has were trimmed with the halftone of a natural image etc., for example since the 
pixel of "1" would soUdify, if such processing was carried out. 

[0009] Moreover, although image readers, such as an image scanner, and the information 
which the MTF property (Modulation transfer function) required to the edge through FAX 
etc. are taken into consideration in the above-mentioned conventional example, when used 
by a printer etc., information will be soon transmitted from a host computer, for example. 
If it becomes blunt on an edge by the alphabetic character and line drawing image which 
were artificially created by computer and the attention pixel value in a low resolution itself 
is not changed for so-called knife edge without **, the resolution conversion to high 
resolving which a jaggy does not produce is difficult. 

[0010] Moreover, although it is satisfactory in image quaUty, since image size increases 
also dozens times from several times after making it high resolving, it starts and is not 
very efficient [ carrying out false halftone processing, after resolution changing in the 
condition of many gradation itself / a load ] cost- wise and in processing speed. For example, 
a binary color printer is assumed per color in which an output is possible at 
1200dpixl200dpi. When this printer tends to output the image of A4 size and 8 bits [ per 
color ] image information is inputted by 1200dpixl200dpi, the amount of information of 
hundreds of M bytes is not needed and realistic. Then, the image information of a low 
resolution is inputted and the configuration output by carrying out resolution conversion 
and binary-ized processing is taken. 

[0011] The input of 8 bits [ per color ] image information is considered for example, by 
75dpix75dpi here. In this case, the amount of input can be managed with the amount of 
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information of x (1/16) (1/16) of a 1200dpixl200dpi input, and is realistic. Although 
outputted with the value which doubled the resolution conversion of this input image 
(16x16), and carried out binary-ized processing, if false halftone processing is performed 
after carrying out resolution conversion altogether like the gestalt of operation mentioned 
above, without reducing the number of gradation, a lot of information must be treated after 
all, and a place load will become very heavy. 

[0012] This invention was made in view of the above-mentioned conventional example, and 
aims at offering the image-processing approach which is low cost and a low load and can be 
efficiently changed into the binary image of image quaUty with which there is no jaggy 
about a multi- gradation image at a low resolution, and the edge clarified, and its 
equipment. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
computer program product equips the image-processing approach and equipment of this 
invention, and a list with the following configurations. Namely, the resolution conversion 
process which is the image-processing approach of changing N times in a lengthwise 
direction and changing the 1st multiple-value image into a M times as many binary image 
as this in a longitudinal direction, increases n times in a lengthwise direction and carries 
out resolution conversion of said 1st multiple- value image in a longitudinal direction at the 
2nd m times as many multiple-value image as this, It has the concentration pattern 
conversion process of changing said 2nd multiple-value image into the binary image which 
expressed N/n times to the lengthwise direction and expressed the concentration of said 
2nd multiple-value image in the longitudinal direction in a M/m twice as many 
combination of two or more pixels as this. 

[0014] Moreover, the resolution conversion process which another invention is the 
image-processing approach that change N times in a lengthwise direction and it changes a 
multiple-value image into a M times as many binary image as this in a longitudinal 
direction, and increases n times in a lengthwise direction and carries out resolution 
conversion of said multiple-value image in a longitudinal direction at the 1st m times as 
many binary image as this. It has the concentration pattern conversion process of changing 
said 1st binary image into the 2nd binary image which expressed N/n times to the 
lengthwise direction and expressed the concentration of said 1st binary image in the 
longitudinal direction in a M/m twice as many combination of two or more pixels as this, 
[0015] Moreover, the parameter decision process of another invention being the 
image-processing approach that change N times in a lengthwise direction and it changes a 
multiple-value image into a M times as many binary image as this in a longitudinal 
direction, and determining Parameters n and m based on the edge inclination of said 
multiple- value image, and said N and M, respectively. The resolution conversion process 
which increases n times in a lengthwise direction and carries out resolution conversion of 
said multiple- value image in a longitudinal direction at the 1st m times as many binary 
image as this. It has the concentration pattern conversion process of changing said 1st 



13/24 



Japanese Publication number : 09-130597 A 



binary image into the 2nd binary image which expressed N/n times to the lengthwise 
direction and expressed the concentration of said 1st binary image in the longitudinal 
direction in a M/m twice as many combination of two or more pixels as this. 
[0016] Moreover, another invention is the image-processing approach that change N times 
in a lengthwise direction and it changes a multiple-value image into a M times as many 
binary image as this in a longitudinal direction. The parameter decision process of 
determining Parameters n and m based on the difference C of the maximum of the 
concentration of said multiple-value image, and the minimum value, and said N and M, 
respectively, The resolution conversion process which increases n times in a lengthwise 
direction and carries out resolution conversion of the multiple-value image in a 
longitudinal direction at the 1st m times as many binary image as this, It has the 
concentration pattern conversion process of changing said 1st binary image into the 2nd 
binary image which expressed N/n times to the lengthwise direction and expressed the 
concentration of said 1st binary image in the longitudinal direction in a M/m twice as many 
combination of two or more pixels as this. 

[0017] Moreover, the resolution conversion process which another invention is the 
image-processing approach that change N times in a lengthwise direction and it changes a 
multiple-value image into a M times as many binary image as this in a longitudinal 
direction, and increases N times in a lengthwise direction and carries out resolution 
conversion of said multiple- value image in a longitudinal direction at the 1st M times as 
many binary image as this, The dither conversion process of changing said 1st binary 
image into the 2nd binary image with a dither method. If the concentration pattern 
conversion process of changing said multiple- value image into the 3rd binary image which 
expressed N times to the lengthwise direction and expressed the concentration of said 
multiple-value image by one M times the combination of two or more pixels of this in the 
longitudinal direction, and said multiple-value image contain the edge beyond 
predetermined inclination If said 2nd binary image is chosen and said multiple-value 
image does not contain the edge beyond predetermined inclination, it has the selection 
process which chooses said 3rd binary image. 

[0018] Moreover, the resolution conversion means which another invention is an image 
processing system from which it changes N times in a lengthwise direction, and it changes 
a multiple-value image into a M times as many binary image as this in a longitudinal 
direction, and increases n times in a lengthwise direction and carries out resolution 
conversion of said multiple- value image in a longitudinal direction at the 1st m times as 
many binary image as this. It has a concentration pattern conversion means to change said 
1st binary image into the 2nd binary image which expressed N/n times to the lengthwise 
direction and expressed the concentration of said 1st binary image in the longitudinal 
direction in a M/m twice as many combination of two or more pixels as this. 
[0019] Moreover, a parameter decision means for another invention to be an image 
processing system from which it changes N times in a lengthwise direction, and it changes 
a multiple-value image into a M times as many binary image as this in a longitudinal 
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direction, and to determine Parameters n and m based on the edge inclination of said 
multiple-value image, and said N and M, respectively. The resolution conversion means 
which increases n times in a lengthwise direction and carries out resolution conversion of 
said multiple-value image in a longitudinal direction at the 1st m times as many binary 
image as this, It has a concentration pattern conversion means to change said 1st binary 
image into the 2nd binary image which expressed N/n times to the lengthwise direction 
and expressed the concentration of said 1st binary image in the longitudinal direction in a 
M/m twice as many combination of two or more pixels as this. 

[0020] Moreover, another invention is an image processing system from which it changes N 
times in a lengthwise direction, and it changes a multiple-value image into a M times as 
many binary image as this in a longitudinal direction. A parameter decision means to 
determine Parameters n and m based on the difference C of the maximum of the 
concentration of said multiple-value image, and the minimum value, and said N and M, 
respectively, The resolution conversion means which increases n times in a lengthwise 
direction and carries out resolution conversion of the multiple-value image in a 
longitudinal direction at the 1st m times as many binary image as this. It has a 
concentration pattern conversion means to change said 1st binary image into the 2nd 
binary image which expressed N/n times to the lengthwise direction and expressed the 
concentration of said 1st binary image in the longitudinal direction in a M/m twice as many 
combination of two or more pixels as this. 

[0021] Moreover, the resolution conversion means which another invention is an image 
processing system from which it changes N times in a lengthwise direction, and it changes 
a multiple-value image into a M times as many binary image as this in a longitudinal 
direction, and increases N times in a lengthwise direction and carries out resolution 
conversion of said multiple-value image in a longitudinal direction at the 1st M times as 
many binary image as this, A dither conversion means to change said 1st binary image into 
the 2nd binary image with a dither method. If a concentration pattern conversion means to 
change said multiple-value image into the 3rd binary image which expressed N times to 
the lengthwise direction and expressed the concentration of said multiple- value image by 
one M times the combination of two or more pixels of this in the longitudinal direction, and 
said multiple-value image contain the edge beyond predetermined inclination If said 2nd 
binary image is chosen and said multiple -value image does not contain the edge beyond 
predetermined inclination, it has a selection means to choose said 3rd binary image. 
[0022] Moreover, another invention is a computer program product and is set to an image 
processing system. It has the medium which changes N times in a lengthwise direction and 
changes a multiple-value image into a M times as many binary image as this in a 
longitudinal direction and which has the program code means in which computer reading 
is possible. Said computer program product The program code means which increases n 
times in a lengthwise direction and carries out resolution conversion of said multiple-value 
image in a longitudinal direction at the 1st m times as many binary image as this and in 
which computer reading is possible, It has a program code means in which computer 
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reading is possible to change said 1st binary image into the 2nd binary image which 
expressed N/n times to the lengthwise direction and expressed the concentration of said 1st 
binary image in the longitudinal direction in a M/m twice as many combination of two or 
more pixels as this. 

[0023] Moreover, another invention is a computer program product and is set to an image 
processing system. It has the medium which changes N times in a lengthwise direction and 
changes a multiple-value image into a M times as many binary image as this in a 
longitudinal direction and which has the program code means in which computer reading 
is possible. Said computer program product A program code means in which computer 
reading is possible to determine Parameters n and m based on the edge inclination of said 
multiple-value image, and said N and M, respectively, The program code means which 
increases n times in a lengthwise direction and carries out resolution conversion of said 
multiple-value image in a longitudinal direction at the 1st m times as many binary image 
as this and in which computer reading is possible. It has a program code means in which 
computer reading is possible to change said 1st binary image into the 2nd binary image 
which expressed N/n times to the lengthwise direction and expressed the concentration of 
said 1st binary image in the longitudinal direction in a M/m twice as many combination of 
two or more pixels as this. 

[0024] Moreover, another invention is a computer program product and is set to an image 
processing system. It has the medium which changes N times in a lengthwise direction and 
changes a multiple-value image into a M times as many binary image as this in a 
longitudinal direction and which has the program code means in which computer reading 
is possible. Said computer program product A program code means in which computer 
reading is possible to determine Parameters n and m based on the difference C of the 
maximum of the concentration of said multiple-value image, and the minimum value, and 
said N and M, respectively. The program code means which increases n times in a 
lengthwise direction and carries out resolution conversion of the multiple-value image in a 
longitudinal direction at the 1st m times as many binary image as this and in which 
computer reading is possible. It has a program code means in which computer reading is 
possible to change said 1st binary image into the 2nd binary image which expressed N/n 
times to the lengthwise direction and expressed the concentration of said 1st binary image 
in the longitudinal direction in a M/m twice as many combination of two or more pixels as 
this. 

[0025] Moreover, another invention is a computer program product and is set to an image 
processing system. It has the medium which changes N times in a lengthwise direction and 
changes a multiple-value image into a M times as many binary image as this in a 
longitudinal direction and which has the program code means in which computer reading 
is possible. Said computer program product The program code means which increases N 
times in a lengthwise direction and carries out resolution conversion of said multiple- value 
image in a longitudinal direction at the 1st M times as many binary image as this and in 
which computer reading is possible, and said 1st binary image with a dither method A 
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program code means in which computer reading is possible to change into the 2nd binary 
image, A program code means in which computer reading is possible to change said 
multiple-value image into the 3rd binary image which expressed N times to the lengthwise 
direction and expressed the concentration of said multiple-value image by one M times the 
combination of two or more pixels of this in the longitudinal direction, If said 
multiple-value image contains the edge beyond predetermined incUnation, said 2nd binary 
image is chosen and said multiple-value image does not contain the edge beyond 
predetermined inclination, it has a program code means in which computer reading is 
possible to choose said 3rd binary image. 

[0026] Moreover, the resolution conversion means which another invention is an image 
processing system from which it changes N times in a lengthwise direction, and it changes 
the 1st multiple-value image into a M times as many binary image as this in a longitudinal 
direction, and increases n times in a lengthwise direction and carries out resolution 
conversion of said 1st multiple- value image in a longitudinal direction at the 2nd m times 
as many multiple-value image as this. It has a concentration pattern conversion means to 
change said 2nd multiple-value image into the binary image which expressed N/n times to 
the lengthwise direction and expressed the concentration of said 2nd multiple- value image 
in the longitudinal direction in a M/m twice as many combination of two or more pixels as 
this. 
[0027] 

[Embodiment of the Invention] 

<Gestalt of the 1st operation> drawing 1 is a block diagram showing the gestalt of the 1st 
operation concerning this invention. Although it is efficient to provide mainly inside image 
output units, such as a printer, as for the image processing system of the gestalt of 
operation concerning this invention, it is also possible to build as image processing systems 
other than an image output unit, the application software in a host computer, or printer 
driver software. 

[0028] The operations sequence of the gestalt of this operation is explained along with the 
block diagram of drawing 1 . The gestalt of this operation describes the inputted example 
which changes the image information of a multiple value into image information binary 
[ M times the width / N times as many length as this and / of this ] per pixel. Among 
drawing 1 , 100 show an input terminal and the image information of low resolving is 
inputted. This low resolving information is stored and held by the line buffer 101 by 
several lines. Based on this image information for several lines, 102 is the windowing 
section and creates the window which is the reference pixel of the pixel (XxY) unit 
centering on an attention pixel. 103 is a resolution transducer and extends 1 pixel of 
attentions to two or more pixels using the pixel value in a window. 

[0029] Here, if the dilation ratio in the resolution transducer 103 is made into n times as 
many length as this and m times as many width as this, 1 pixel of attentions will be 
changed into a pixel (nxm). If an attention pixel assumes this conversion to be the 
information which has the number of gradation which is A bits, the number of gradation 
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vsrill change into the information for a pixel (nxm) with A bits. Moreover, n and m are 1 for 
an integer of N and M, respectively, and are taken as n!=N and m!=M. 
[0030] 104 is the concentration pattern section and is a means to create 1 pixel to two or 
more pixels [ of the multiple value after resolution conversion ] binary information. In 
addition, since this concentration pattern method is well-known, detail explanation is 
omitted. Input is the resolution transducer 103, and since it has doubled (nxm), the binary 
information created by the concentration pattern method already becomes enough 
[ vertical (N/n) twice and width (M/m) twice ]. 

[0031] It is transmitted to an output terminal 105 by the resolution transducer 103 and the 
concentration pattern section 104, and the image information doubled NxM as a result is 
outputted with the printer engine of a binary output etc. In the above configuration, one 
description of this invention is in the point of having a concentration pattern method for 
resolution conversion and binary-izing. 

[0032] A concentration pattern method expresses gradation in a field by having the two or 
more pixels pixel which is binary. That is, definition is raised in the resolution transducer 
103 and gradation nature is expressed in the concentration pattern section 104. An 
example of the processing configuration of the resolution transducer 103 is shown in 
drawing 2 . In drawing 2 , the part enclosed with a broken line is equivalent to a resolution 
transducer. 200 in drawing is the input terminal of low resolution information, and the 
window information shown in 201 is inputted. 

[0033] In 201, the part which Pixel E is an attention pixel and surrounded with the 
alternate long and short dash line is a window containing the near pixel which is an 
attention pixel. The information inputted from the input terminal 200 is transmitted to the 
linear interpolation section 202. The example of the information by which linear 
interpolation was carried out is shown in drawing 3 . Linear interpolation processing 
should just perform linear interpolation based on an attention pixel, the near pixel, and a 
distance in the meantime. For example, what is necessary is just to calculate the 
interpolation value of the main pixel E, the near pixels A, B, and D, and each interpolation 
pixel of the field surrounded by distance in the meantime at E, A, B, and D in the example 
of drawing 3 . 

[0034] In drawing 3 , the part which the broken line showed the block boundary centering 
on each low resolving pixel, and was surrounded as the continuous line is the block over 
the attention pixel E. Moreover, O mark shows the pixel (observation pixel) of low 
resolution information, and x mark shows the interpolation pixel. Moreover, as for the low 
resolution information inputted from the input terminal 200, the maximum (MAX) in a 
window and the minimum value (MIN) are detected by the MAX/MIN detecting element 
203. The maximum information and minimum value information which were detected are 
transmitted to the threshold decision section 204, and the threshold for quantizing on two 
sorts of gradation level is determined. With the gestalt of this operation, the following 
formulas determine a threshold (TH). 

[0035] It is transmitted to the binary-ized section 205, and the threshold information 
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determined TH= (MAX+MIN) / 2, and maximum information and minimum value 
information make binary interpolation information on a block centering on the attention 
pixel E to which linear interpolation was given. It is transmitted to the substitution section 
206, and a binary-ized result assigns maximum to the interpolation pixel (bigger 
interpolation pixel than a threshold) whose binary-ized result is "1", and assigns the 
minimum value to the interpolation pixel (interpolation pixel smaller than a threshold) 
which is "0." As 207 shows an output terminal and showed it to 208, the image which 
makes binary the maximum mentioned above and the minimum value is outputted, 
[0036] Although the above processing is processing mainly performed to an edge part, it 
will become the image quality of a pictures tone with little gradation nature at parts for a 
flat part, such as a natural image, with the image of 2 gradation assigned at the 
above-mentioned maximum and the minimum value. In this case, the good resolution 
conversion without interpolation dotage is reaUzable with composition by the 
accommodative allocation ratio of linear interpolation information (print-out from the 
linear interpolation section 202), and the image information (print-out from the 
substitution section 206) of 2 gradation assigned at this maximum and the minimum value. 
In addition, the approach indicated by Japanese Patent Application No. 5-244737 should 
just be used for the detailed art of the S3mthetic approach by this accommodative allocation 
ratio. 

[0037] In addition, this resolution conversion may be computed by the operation, and you 
may ask for it by LUT (look-up table). Now, definition of image information which carried 
out resolution conversion of the input image at nxm times improves. And next, in order to 
express gradation nature, false halftone is processed. Since image size has already doubled 
nxm by resolution conversion, (N/n)x(M/m) twice are enough as the expansion by the 
concentration pattern method. The matrix size by the concentration pattern method is 
[ sake / on a gradation disposition ] effective also by the well-known approach which did not 
need to differ from a dilation ratio and used the submatrix. 

[0038] Thus, by the binary printer which has the printer engine of high resolving rather 
than input resolution, if the gestalt of this operation is used, it becomes possible to 
separate and consider the resolution transducer 103 and the gradation sexual expression 
section, and the optimization design of the value of n and m according to a printer engine 
property and human being's vision property can be realized. Moreover, the design in 
consideration of factors, such as cost and speed, is also possible. 

[0039] A point for it to be careful with the gestalt of this operation is a point whose 
definition must improve rather than input resolution in the pixel made into nxm times in a 
resolution transducer. It is because it will completely become equivalence with a NxM 
twice as many concentration pattern method as this if it assumes that the zero-order 
interpolation which increases the number of pixels was merely used for nxm times instead 
of the resolution transducer. 

<Gestalt of the 2nd operation> drawing 4 is the important section block diagram showing 
the gestalt of operation of the 2nd of this invention. In addition, in each drawing explaining 
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the gestalt of this operation, the same section as drawing 1 is received and the same 
number is attached. 

[0040] First, the image information inputted from the input terminal 100 is made to store . 
in a line buffer 101 temporarily, and the window which consists of a pixel group of the 
attention pixel circumference which is a processing object is created in the windowing 
section 102. or [ that 400 contains an edge part in the image in a window from the 
condition of the pixel value in a window ] - it is the evaluation section which evaluates 
whether it is a part for a flat part. The edge detection filter used conventionally is used for 
this evaluation section 400. 

[0041] a book - operation - a gestalt - **** - this -- evaluation -- a result - being based - 
resolution - a transducer depending -- a scale factor - it is n - ' -- m - ' - a value -- 
dynamic -- changing — making -- things -- the description — it is . n* and the range which m* 
can take are as follows. 

n* and m' need to be 1 for an integer of N and M respectively like the gestalt of 
l<=n*<=Nl<=m'<=M and operation of drawing 1 . 

[0042] The resolution transducer 401 inputs the value of n* determined by the evaluation 
section 400 and m', and performs resolution conversion n'xm' twice. Like the resolution 
transducer 401, the value of m* is inputted and the concentration pattern section 402 
performs n* and transform processing based on a twice (x (N/n') (M/m*)) as many 
concentration pattern method as this. In processing with the gestalt of this operation, a 
different point from the gestalt of operation of drawing 1 has the description in the ability 
to carry out adjustable [ of the dilation ratio accompanying resolution conversion for the 
ratio of the dilation ratio for expressing gradation natiure ] to arbitration with the property 
of an image. 

[0043] That is, since the large dilation ratio (n', m*) accompan5dng definition is taken and 
resolution is made light of in a flat part, it is made for the value of (n', m') to become small 
in the edge section, even if some gradation nature falls victim. Next, it is based and this 
actual example of processing is explained for drawing 5 and drawing 6 . It explains by the 
case (N=M=16) where an input image is expanded and outputted to 16 time xl6 time as an 
example. The case where this inputs the image information of 75dpix75dpi into the engine 
of the binary printer of for example, 1200dpixl200dpi corresponds. 

[0044] Drawing 5 (a) shows the window of low resolving information, and the pixel enclosed 
with the double plate of a center section shows the attention pixel. Suppose processing of 
this attention pixel that it was judged with an edge part being included and it was decided 
by the evaluation result of the evaluation section 400 that it would be n -4 and m'=4. 
Drawing 5 (b) shows the attention pixel by which resolution conversion was carried out to 
the size of 4x4. Although the attention pixel value in the input image of a low resolution is 
"20", as shown in drawing 5 (b), two or more hidden edge is formed for the pixel with the 
value of "170" which is one contiguity pixel value by the resolution transducer 401. 
[0045] Drawing 5 (c) shows the result from which processing in the concentration pattern 
section 402 was performed to the pixel created by (b) by twice (N/n*) x (M/m*) twice, i.e., 4 
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time x4 time. Drawing 6 (a) shows the window of a low resolution similarly. Suppose that 
the evaluation section 400 judged with the flat part, and it was decided by the evaluation 
result about the attention pixel of this window here that they would be n*=l and m -1. In 
this case, without performing processing by the resolution transducer 401, processing in 
the twice [ twice (N/n') x (M/m*) ], i.e., 16 time xl6 time, as many concentration pattern 
section as this is performed by the concentration pattern method, and the image of 
drawing 6 (b) is generated as a result. 

[0046] Even if it compares drawing 5 (c) and drawing 6 (b), outputs differ greatly so that 
clearly. Only by making into an ecad the matrix of the concentration pattern proposed 
conventionally, it is impossible to output the image of such drawing 5 (c). 
<Deformation of gestalt of the 2nd operation> drawing 7 is the modification of the gestalt 
of the 2nd operation, and is the block diagram showing the interior of the evaluation 
section 401 of drawing 4 . This example estimates with a precision more sufficient than the 
gestalt of the above-mentioned operation, and they are n' and the thing currently reflected 
in calculation of the value of m*. 

[0047] In drawing 7 , the part enclosed with a broken line shows the evaluation section 401. 
701 shows the input section and the window information surrounding the attention pixel of 
low resolving information is inputted. 702 shows a MAX/MIN detecting element and 
detects the maximum in a window, and the minimum value, the difference of the 
maximum which 703 showed the contrast calculation section and was detected, and the 
minimum value - a value is computed. 704 n' and m' the difference which showed the 
decision section and was computed the value of n* according to a value and m* is 
determined. 

[0048] this example - difference - n' and the point which enlarges the value of m' are the 
descriptions, so that a value becomes large. Drawing 8 shows the related example of n' 
determined as contrast, n' is made a setup which changes from 1 to N, so that contrast 
becomes large, since it is set to 1 <=n'<=N as mentioned above. Namely, the importance of 
resolution conversion gives priority to definition over improvement in increase and 
gradation nature, so that an edge becomes large. 

[0049] Moreover, since the edge information created for subsequent false halftone 
processing will not be completely reflected even if it created the edge of high resolving by 
resolution conversion if it is the edge of the small halftone of contrast, it is effective to 
change the weight of definition and gradation nature gradually like the gestalt of this 
operation. 

<Gestalt of the 3rd operation> drawing 9 is the block diagram showing the gestalt of 
operation of the 3rd of this invention. The gestalt of this operation simplifies the gestalt of 
operation of drawing 4 , has given the same number to the same section, and explains only 
a different part. 

[0050] 900 shows the resolution transducer which performs resolution conversion by 
immobilization N time x M times. If input is A bits/pixel as mentioned above, after 
resolution conversion will become [ pixel ] in A bits /. 901 shows the dither section and 
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makes binary A bits [/pixel ] information £ifter resolution conversion with a dither method. 
902 shows the concentration pattern section of immobilization N time x M times. 
[0051] 903 shows a switch, and if are judged with an edge part being included as an 
evaluation result of the pixel value of the window from the evaluation section 904 and a 
generator terminal will be judged as a part for a flat part, it will choose a battery terminal. 
That is, if an edge part is included and it will be a part for a resolution conversion + dither 
method and a flat part, a concentration pattern method will be chosen. With the gestalt of 
this operation, when it puts in another way using the value of m*, the description is [ n' of 
the gestalt of the above-mentioned operation, and ] that it makes the value of n* and m* 
only two kinds. That is, if it judges with the evaluation section 904 containing an edge part, 
and it is n -N, m -M, and a flat part, it will be decided that it will be n -1 and m -1. 
[0052] According to the gestalt of this operation, processing speed is quick and good image 
quality which a jaggy does not generate can be realized into an edge part. As mentioned 
above, although resolution conversion + false halftone processing has been explained, it 
cannot be overemphasized that the gestalt of this operation is applicable to a 
monochromatic printer or the printer of a color. What is necessary is just to perform with 
the application of the gestalt of this operation for every color component in the case of a 
color printer. 

[0053] Next, with reference to drawing 10 , the operation gestalt of the hardware 
configuration which performs the gestalt of each operation mentioned above is explained. 
Drawing 10 shows the outline of the hardware of this image processing system, and 1200 is 
CPU and controls the whole image processing system here. Moreover, 1202 is read, 
interpreted and performed by CPU 1200 including ROM in which the image-processing 
program which described the procedure of each processing section mentioned above is 
stored. Moreover, also including RAM, since [ as a working area for said program 
execution ] image data and a processing result are stored, it is used for memory 1202. 
Moreover, the line buffer 101 is assigned to a part of this RAM field. 

[0054] A keyboard 1203 and a pointing device 1204 are input terminals which input the 
command to this image processing system, and data. As for the display monitor 1201, an 
input command and a processing result are displayed. Next, with reference to drawing 11 , 
an example of the layout of each processing program stored in memory 1202 is explained. 
Each [ these ] processing program is read, interpreted and performed by CPU1200. 
[0055] The window creation program 1101 is a program which performs processing which 
cuts down the image of a window size from the multiple-value image of the origin in the 
windowing section 102 of drawing 1 R> 1 and drawing 9 . The resolution conversion 
program 1102 is a program which described the procedure of performing each processing 
by drawing 1 , the resolution transducer 103 of drawing 2 , the resolution transducer 401 of 
drawing 4 , and the resolution transducer 900 of drawing 9 mentioned above, 
[0056] The concentration pattern conversion program 1103 is a program which described 
the procedure of performing each processing by the concentration pattern transducer 104 
of drawing 1 , the concentration pattern transducer 402 of drawing 4 , and the 
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concentration pattern transducer 902 of drawing 9 mentioned above. The evaluation 
processing program 1 104 is a program which described the procedure of performing each 
processing in the evaluation section 400 of drawing 4 , the evaluation section 401- of 
drawing 7 , and the evaluation section 904 of drawing 9 mentioned above. 
[0057] The dithering program 1105 is a program which described the procedure of 
performing each processing in the dither section of drawing 9 mentioned above. The 
MIN/MAX detection program 1106 is a program which described the procedure of 
performing each processing in MIN of drawing 7 , and the MAX detection section 
mentioned above. The contrast calculation program 1107 is a program which described the 
procedure of performing each processing in the contrast calculation section of drawing 7 
mentioned above. 

[0058] They are n' and the program m' decision program 1108 described n* and the 
procedure of performing each processing in m' decision section mentioned above to be. In 
addition, this layout is an example and it cannot be overemphasized that those 
configuration sequence may differ. In addition, even if it applies this invention to the 
system which consists of two or more devices, such as a host computer, an interface, and a 
printer, it may be appUed to the equipment which consists of one devices, such as a copying 
machine. Moreover, it cannot be overemphasized that this invention can be applied also 
when attained by supplying the program stored in a system or equipment at the storage. In 
this case, the record medium which stored the program concerning this invention will 
constitute this invention. And by reading the program from this record medium to a 
system or equipment, the system or equipment was defined beforehand, and carries out, 
and it operates in the direction. 

[0059] As explained above, in case it changes into the binary image information of high 
resolution from the inputted multi-gradation image information of a low resolution 
according to the gestalt of this operation, good conversion of the image quality in which 
there are few loads at cost and the point in processing speed, and does not have a jaggy, 
and the edge clarified can be processed efficiently. Moreover, the optimization design 
doubled with the property and vision property of printer engine is attained. 
[0060] 

[Effect of the Invention] As explained above, according to this invention, it is efficiently 
convertible for the binary image of image quality with which there is no jaggy and the edge 
clarified the multi-gradation image with the low resolution with low cost and a low load. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the block diagram showing the gestalt of operation of the 1st of this 
invention. 

[Drawing 21 It is the block diagram showing the resolution transducer of drawing 1 . 
[Drawing 31 It is the explanatory view showing the linear interpolation of drawing 2 . 
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[Drawing 4] It is the block diagram showing the gestalt of operation of the 2nd of this 
invention. 

[Drawing 5] It is drawing showing the example of processing of the edge part in the gestalt 
of the 2nd operation. 

[Drawing 61 It is drawing showing the example of processing for a flat part in the gestalt of 
the 2nd operation. 

[Drawing 71 It is the block diagram showing the evaluation section of the modification of 
the gestalt of operation of drawing 2 . 

[Drawing 81 It is drawing showing an example of the relation of n' determined as contrast. 
[Drawing 91 It is the block diagram showing the gestalt of operation of the 3rd of this 
invention. 

[Drawing 101 It is drawing showing the hardware configuration of the image processing 
system of the gestalt of operation of this invention. 

[Drawing 111 It is drawing showing the layout of each processing program stored in 
memory 1202. 
[Description of Notations] 

101 Line Buffer 

102 Windowing Section 

103 Resolution Transducer 

104 Concentration Pattern Section 
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